Paneth cell defensins: key effector molecules of innate immunity.
Antimicrobial peptides are fundamental effector molecules of innate immunity, utilized in host defence by virtually all organisms studied. These gene-encoded peptides have direct antibiotic activity against a wide range of bacteria and other microbes. In humans and other mammals, defensins are a predominant class of such peptides. In the mammalian small intestine, Paneth cells, specialized secretory epithelial cells located at the base of the crypt invaginations lining the intestinal wall, produce defensins and other antibiotic proteins. Recent investigations in murine models provide compelling support for the hypothesis that enteric defensins play a pivotal role in defence from food- and water-borne pathogens in the intestinal lumen. Investigations by others indicate that intestinal commensal bacteria are key factors in the pathogenesis of IBD (inflammatory bowel disease) in genetically susceptible humans. Recent studies provide evidence that reduced expression of Paneth cell defensins may be a key factor in the pathogenesis of ileal Crohn's disease, a subgroup of IBD. Future studies to further define the function and regulation of Paneth cell defensins will enhance our understanding of normal small bowel physiology, and probably contribute to a better understanding of the pathogenesis of inflammatory and infectious diseases of the bowel. Such knowledge may provide new therapeutic targets and strategies.